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Description 

BACKGROUND OF THE INVENTION 

1 Field of the Invention c 

Tms invention reates to a compact oianar type di¬ 
electric filter to be mamiy used in a mgr freouency radio 
eauipment such as a portable teiepnone set and tne like 

10 

2 Description of the Prior Art 

Recently, there is an increasingly growing demand 
for funner down-sizing a planar type dielectric filter 
whicn can oe made thinner in structure as compared is 
with a coaxial type one being widely used for ponaoie 
telephone sets 

Explanations will be made below on the operation 
of a conventional dielectric filter of a laminated planar 
type as an example A conventional planar dielectric fil- zo 
ter comprises two thek dielectric layers, a first dielectnc 
sheet on which two coil electrodes are formed, a second 
dielectric sheet on which one-side electrodes of two par¬ 
allel plane capacitors are formed, a third dielectric sheet 
on which the other side electrodes of the two parallel zs 
plane capacitors are formed, a fourth dielectnc sheet on 
which a shield electrode is formed, and a dielectric sheet 
which serves to protect the electrodes, which are lami¬ 
nated from the bottom in the order of the fourth dielectric 
sheet, one of the two thick dielectric layers, the first di- so 
electric sheet, the other of the two thick dielectric layers, 
the second dielectric sheet, the third dielectric sheet and 
the dielectric sheet for electrode protection. In the die¬ 
lectric filter constructed as above, the parallel plane ca¬ 
pacitors are formed respectively between the capacitor 
electrodes confronted to each other. The parallel plane 
capacitors thus formed are connected through respec¬ 
tive side electrodes to the coil electrodes in series to 
serve to act as a resonance circuit The two coils are 
magnetically coupled to each other, and the input/output 
terminals are taken intermediately of the coil electrodes 
thus forming a band-pass filter (See, for example, Jap¬ 
anese Laid-Open Patent Publication NO 3-72706 ) 

With the conventional dielectric filter structured as 
above, if the coil electrodes are disposed close to each 
other to decrease the distance therebetween for down¬ 
sizing, such a problem has been arisen that a good 
band-pass charactenstic of a narrow band is difficult to 
be realized due to the fact that the magnetic coupling 
between the resonance circuits becomes too large 
US-A-4 416 324 discloses an interdigital filter com¬ 
prising two dielectric layers, one of which comprising a 
plurality of electromagnetically coupled conductive 
strips, and the other acting as a set of capacitors ar¬ 
ranged to operate on alternate stops to give transmis- ss 
sion zero at a certain frequency. 

An object of this invention is to provide a compact 
planar type dielectric filter capable of providing superior 


na r 'ow-band cano-cass cna-actenstic 

■n orae' tc attain the acove-'nent onec cc e'** - 
electric filter of this nve.ntion comorises 

a hrst Dielectric sneet (60c) having formec t^erec^ 
a plurality of end short-circuited strip ine 'escrators 
respectively composed of a plurality of strip lines 
(6ia.6lb) each of which has a length pi accut cuar- 
ter-wavelength and which are formed in parai-el 
and 

a second dielectric sheet (SOd) having formed ther¬ 
eon a capacitor electrode (62a) 
first and second dielectric sneets being laminated 
such that said capacitor electrode partially con¬ 
fronts at least one ol said strip lines ot said strip line 
resonators through said first or second dielectric 
sheet to constitute a parallel plane capacitor 
wherein 

said plurality of strip lines (6la.6lb) are formed 
closely to each other so that each adjacent two of 
said strip line resonators are directly magnetically 
coupled to each other, and wherein said first and 
second dielectric sheets being laminated such that 
said capacitor electrode (62a) partially confronts all 
of the electrodes of said strip line resonators (61a, 

61b) to constitute a plurality of parallel plane capac¬ 
itors such that said strip line resonators are electri¬ 
cally coupled to each other through said parallel 
plane capacitors whereby an inter-resonator cou¬ 
pling is performed in combination with said magnet¬ 
ic coupling and electric coupling; 

characterized by further comprising third and 
fourth dielectric sheets (60e,60f) each having formed 
35 thereon a shield electrode (63a,63b), said third and 
fourth dielectric sheet being disposed so as to sandwich 
therebetween said first and second dielectric sheets 
(60c,60d) to shield said strip line resonators and said 
parallel plane capacitor with said shield electrodes, 

40 With lhs structure as explained above, an equiva¬ 
lent coupling inductance between the end short- 
circuited strip line resonators becomes relatively larger 
than that between the coil electrodes of lumped constant 
elements, so that the inter-resonator coupling can be re- 
45 duced In addition, the coupling inductance component 
can be easily cancelled by the capacitance component 
of the parallel plane capacitors inserted in parallel, so 
that the inter-resonator coupling can be further reduced 
As a result, a compact planar type dielectric filter having 
so superior narrow-band band-pass characteristic can be 
realized. 

BRIEF DESCRIPTION OF THE DRAWINGS 


Fig 1(a) is an exploded perspective view ot a die¬ 
lectric filter 

Fig 1(b) is a perspective view showing a first sur¬ 
face of a second dielectric substrate shown in Fig 1(a) 
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H 9 '-c is a perspective view sncwmq a grcu-’d 
e eci'oae or tne oack s-rtace of the Its: aie”ect'c sub- 
strate sncwn n ”ig i :aj 

rig 2(a) IS an equivalent circuit aiagram for expia n- 
mg the operation of the dielectric filter shown in F, g i !a ) 

F-g 2(b) is another equivalent circuit cf tne circuit 
sncwn in Fig 2 (a) expressed by using lumped constant 
elements 

Fig 2(c) is still another equivalent circuit obtained 
by further equivalently changing the circuit shown in Fiq 
2(b) y 

Fig 3 is a diagram showing a coupling characteris¬ 
tic of an end short-circuited parallel strip line resonator 
for explaining the operation of the dielectric filter shown 
mFig 1(a). , 

Fig. 4(a) is an exploded perspective view of a sec¬ 
ond dielectric filter 

Fig 4(b) is a perspective view showing electrodes 
of strip line resonators formed on a first dielectric sub¬ 
strate shown in Fig 4(a). 2 

Pig. 4(c) is a perspective view showing a second 
surface of a second dielectric substrate shown in Fio 4 
(a) y 

Fig. 5 is a cross-sectioned view of the dielectric filter 
shown in Fig 4(a). 2 , 

Fig. 6 is an exploded perspective view of a lamina- 
tion-type dielectric filter according to this invention 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS ^ 

A dielectric filter operating in the same manner as 
that of the present invention will be described beiow 
while referring to the accompanying drawings. 

Fig 1 is an exploded perspective view of a dielectnc 35 
filler having a two-pole structure according to the first 
embodiment In Fig. 1(a), 10a is a first dielectric sub¬ 
strate, 11 a and 11 b are end short-circuited strip line res¬ 
onators of substantially a quarter-wavelength and 11c 
is a ground electrode In addition, 10b is a second die- *o 
lectnc substrate to be laminated onto the first dielectric 
substrate 10a Fig 1 (b) shows a first surface of the sec¬ 
ond dielectric substrate 10b for contacting with the first 
dielectric substrate 10a. In this first surface, first elec¬ 
trodes 12a and 12b of parallel plane capacitors the « 
number of which is the same as the number of the res¬ 
onators are formed so as to partially overlap the open- 
circuited ends of respective electrode patterns of the 
strip line resonators 11 a and 11 b Fig. 1 (a) shows a sec¬ 
ond surface of the second dielectric substrate 10b On so 
this second surface is formed a second electrode 12c 
of the parallel plane capacitors so as to be partially con¬ 
fronted to all the first electrodes of the parallel plane ca¬ 
pacitors and to constitute one area as the whole In ad¬ 
dition, third electrodes 1 2d and 1 2e of the parallel plane ss 
capacitors are partially formed on the second surface of 
the second dielectric substrate in such areas that are 
confronted to the first electrodes thereof and that the 


seconq e.ectroce s net fcrmec anc g-c^-cec 
connected eiectrode terminals 1 3a anc ' 3c i- . -~ r 
f°-n- electrodes 12* anc I2g of the parade' oia^e ; 5 . 
pacitors are partially formed cn tne second surface of 
= tne secona cieiectric substrate m such areas that a^e 
confronted to the first eiectroaes tnereo* ana that the 
second and tmra eiectroaes are not formed thus oemg 
electrically connected to an external circuit through the 
capacitors formed by the fourth eiectroaes and first e.ec- 
70 troaes The strip line resonator electrodes and grounc 
electrode on the first dielectric substrate, ana capacitor 
electrodes on the second dielectric substrate are ali 
formed by a thick film pnnting method. The first and sec - 
ona dielectric substrates 10a and 10b are bonded to 
5 each other by applying a solder by a soldering method 
in respective areas where the open-circuited ends of 
electrode patterns of the strip line resonators 11a and 
11 b are overlapped with the first electrodes 12a and 12b 
of the parallel plane capacitors Fig t(c) snows the 
5 ground electrode on the back side of the first dielectric 
substrate 10a, in which lid and lie are controlling slits 
for controlling the coupling between the resonators 
With the dielectric fitter structured as above the op¬ 
eration will be explained below by referring to Figs 2 
and 3 Fig. 2(a) is an equivalent circuit diagram of a di¬ 
electric filter of the first embodiment, Fig 2(b) is another 
equivalent circuit of the circuit shown in Fig. 2(a) ex¬ 
pressed by using lumped constant elements, and Fig. 2 
(c) is still another equivalent circuit by further equiva¬ 
lently changing the circuit shown in Fig. 2(b) In Fig 2 
(a), strip line resonators 20a and 20b correspond re¬ 
spectively to the strip line resonators 11a and 11b shown 
in Fig. 1. capacitors C11 a and Cl 1 b correspond respec¬ 
tively to the capacitors formed by the third electrodes 
12d and 12e and the first electrodes 12a and 12b shown 
in Fig. i, capacitors Cl 2a and Cl 2b correspond respec¬ 
tively to the capacitors formed by the second electrode 
12c and the first electrodes 12a and 12b shown in Fig. 

1. and capacitors 13a and 13b correspond respectively 
to the capacitors formed by the fourth electrodes 1 21 and 
12g and the first electrodes 12a and 12b shown in Fig. 

1 In addition, M shows a magnetic coupling between 
the stnp line resonators 20a and 20b 

In Fig 2(b), inductances L21 a and L21b respective¬ 
ly represent equivalent inductance components of the 
strip line resonators 20a and 20b, capacitances C2la 
and C21 b represent capacitance components of the 
strip line resonators 20a and 20b, respectively, and a 
parallel connection of the capacitances Clla and Ciib 
shown in Fig. 2(a) A capacitance C22 represents a se¬ 
ries connection of the capacitances Cl2a and Cl2b 
In Fig 2(c). a coupling inductance L32. inductances 
L3ia and L3ib respectively represent inductances ob¬ 
tained by circuit-changing equivalently the inductances 
L21a and L21b and the magnetic coupling M shown in 
Fig 2(b) Here, when the coupling inductance L32 is 
large, an impedance to be inserted in series between 
the resonators becomes large, so that the mter-resona- 
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:or co^Di'^g becomes smaii 

VV-er tre nauctances i_2' a ana L2'o are suc- 
pcsea to oe eauai to eacn otner ana expresseo as L2' 
the ccucling inductance _32 can oe expressed as fol¬ 
lows 


L32 = |L2l +M) * (L21/M-1) 

l ’ r0fT1 this equation it can be made clear that when l21 
is constant L32 increases with a decrease m M, and 
when the ratio of L32 to M is constant, L32 increases 
with an increase in M The former case corresponds to 
the case when the space Detween the strip lines of the 
resonators is expanded and the latter case corresponds r 
to the case when the line lengths thereof are made large 
or when the dielectric constant of the first dielectric sub¬ 
strate 10a is made large 

Fig. 3 shows the degree of the inter-resonator cou¬ 
pling of the end short-circuited strip line resonators hav- 2 
mg a length of quarter-wavelength disposed in parallel 
In case of coil resonators, the inter-resonator coupling 
increases with an increase in the length of the parallel 
portions In case of strip line resonators, the inter-reso¬ 
nator coupling becomes zero when the length thereof 2 i 
becomes just a quarter-wavelength, and small in the vi¬ 
cinity of such a length as above. As a result, in case of 
using strip line resonators, a desired inter-resonator 
coupling can be realized by appropriately designing the 
length thereof. 30 

In addition, the magnetic coupling M can be control¬ 
led by providing controlling sill 1 d or 11 e on the ground¬ 
ing electrode of the back surface of the strip line reso¬ 
nators The controlling slit lid parallel to the strip line 
resonators makes large the odd-mode impedance only as 
without changing the even-mode impedance between 
the parallel strip lines, so that the difference between 
the two impedances becomes small, and the magnetic 
coupling M becomes small equivalently to the loose cou¬ 
pling of resonators The controlling slit 11 e perpendicu- *o 
lar to the strip line resonators causes the electric current 
on the grounding electrode to be bypassed, resulting m 
the insertion of an inductance component between the 
resonators. As a result, the magnetic coupling M be¬ 
comes large equivalently to the tight coupling of reso- *s 
nators 

In addition, with the filter constructed according to 
this embodiment, the capacitance C22 which is a serai 
combination of the capacrtance Cl2a and Cl2b of the 
parallel plate capacitors inserted between the strip line sc 
resonators is connected to the coupling inductance L32 
in parallel thereby to offset the inductance component. 

The capacitance C22 and the coupling inductance L32 
constitutes a parallel resonance circuit, and the imped¬ 
ance becomes infinite with the resonance frequency, re- ss 
suiting in forming the attenuation pole in the transfer 
characteristic. 

As explained above, according to this arrangement. 


a Cu-a ity o' enc s~on-cr;„ tea strip r e -esc—:;--, 
raving a ength c* acout quarter-waveiengtn a-e \z-~ez 
parallel anc c.oseiy to each otner on me t rs: cneiect-c 
substrate the resonators thus aaiacently oisposec to 
5 8acn 0,ner are airect| y magnetically coupied to eac- 
otner the electrodes of me parallel oiane capacitors 
formed on the second dielectric substrate and me strip 
line electrodes are bonded by applying solder by a sol¬ 
dering method in an area wnere they overlap each other 
10 so that the strip line resonators are electrically couplec 
to each other through the parallel plane capacitors anc 
the inter-resonator coupling can be made m combina¬ 
tion of magnetic coupling and electric ccuDling, thus al¬ 
lowing the inter-resonator coupling to be reduced As a 
5 result, such a small and planar type dielectric filter can 
be realized that has a small inter-resonator coupling and 
the attenuation pole as well as exhibits good narrow- 
band band-pass characteristic 

In addition, according to this arrangement all the ca¬ 
ff pacitor electrodes necessary for making a filter can be 
formed on the second dielectric substrate, so that it can 
be made simple in structure, thus being capable of re¬ 
ducing the product variation of the dielectric filters that 
are produced 

In addition, in the explanations of this arrangement 
all the electrodes to be formed on the strip line resona¬ 
tors and capacitors were formed by the thick film printing 
technique, but not limited thereto, all of them may be 
formed thereon by means of a plating and etchinq meth¬ 
od 

Further in addition, in this arrangement, the expla¬ 
nations were made on a dielectric filter having a two- 
pole structure, but not limited thereto, such a dielectric 
filter as to have a more than two-pole structure can be 
made in the same method, which is the same in the ex¬ 
planations of the following preferred embodiments. 

A second dielectric filter sim ilar to that of the present 
invention will be described below while referring to the 
drawings. Fig 4 is an exploded perspective view of a 
dielectric filter according to this embodiment, and Fig. 5 
is a cross-sectioned view of the dielectric filter of this 
embodiment taken along a line A - A' in Fig 4(a) 

In Fig 4(a), 43 is a resin carrier. 40b is a second 
dielectric substrate, and 40a is a first dielectric sub¬ 
strate, which are laminated in this order In addition 41 c 
is a ground electrode, and 41 d and 41 e are controlling 
slits for controlling the inter-resonator coupling. Fig 4 
(a) shows a first surface of the second dielectric sub¬ 
strate 40b. On this first surface, first electrodes 42a and 
42b of parallel plane capacitors the number of which is 
the same as the number of the resonators, are formed 
so as to partially overlap the open-circuited ends of re¬ 
spective electrode patterns of strip line resonators Fig 
4(b) shows the surface of the first dielectric substrate 
40a on which the electrodes of the strip line resonators 
are formed, in which 41a and 41 b are strip line resona¬ 
tors having a folded structure Fig 4(c) shows a second 
surface of the second dielectric substrate 40b On this 
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seccnc s^ace a second eiectroce 42: c* tne :arai:el 
C ane ;acac:tors .s 'ormea sc as ic oe sartiaiiy :crhcn!- 
ea to all tne first eiectroaes ct the parallel aiane eapac- 
tcrs arc to constitute one area as the whoie n aaaition 
3 ihira eiectroae 42d of the parallel piane capacitors is 
partially formea on the second surface thereof so as to 
be confronted to the first electrodes thereof in such an 
area that the second electrode is not formed The third 
electrode 42d is such an electrode that the electrodes 
f2d and 12e shown in Fig i are formed in one united 
body and grounded through a metal terminal 432a for 
ground electrode use Also fourth electrodes 421 and 
42g of the parallel piane capacitors are partially formed 
on the second surface thereof to be confronted respec¬ 
tively to the first electrodes thereof in such an area that 
the second and third electrodes are not formed, and 
connected to an external circuit through capacitors to 
be respectively formed by the fourth electrodes 421 and 
42g and the first electrodes 42a and 42b In addition, 
the first and second dielectnc substrates 40a and 40b 
are bonded to each other by applying a solder by a sol¬ 
dering method in such areas that the open-circuited 
ends of the electrode patterns of the strip line resonators 
41 a and 41 b and the first electrodes 42a and 42b of the 
parallel plane capacitors are superposed, respectively 

The dielectric filter of this embodiment is different in 
structure from that of the first arrangement in ( 1 ) that the 
strip line resonators 41a and 41b having a folded struc¬ 
ture are introduced as a resonator, ( 2 ) that the bonded 
substrate body is mounted onto the resin carrier 43 , and 
(3) that the strip line resonators of a groove type are 
formed on the first dielectric substrate. The structure of 
the other component parts is substantially the same as 
that shown in Fig. 1 . 

With the dielectric filter structured as above, the op- : 
eration will be explained while emphasizing the different 
points from that of the first arrangement. 

The first different point is that the strip line resona¬ 
tors 41a and 41b each having a folded structure respec¬ 
tively have the line widths changed from wide width por- 4 
tions 411a and 411b to narrow width portions 412a to 
412b of the strip line shorter than a quarter-wavelength, 
and connected to respective ground electrodes on the 
back surface thereof through band-shaped electrodes 
413a and 413b each having the same width as that of * 
the narrow width portion formed on the side of the first 
dielectric substrate 40a The ground electrodes can be 
extended in the line length equivalently by providing 
notched slits 414a and 414b at respective connecting 
points, and the resonance frequency can be controlled sc 
by changing the lengths of the notched slits The strip 
line resonator of the folded structure as shown above 
can be small-sized without degrading the value of Q- 
factor so much A best combination of the value of Q- 
factor and the size of the resonator can be obtained ss 
when the line widths of the band-shaped electrodes 
413a and 413b are equal to the widths of the narrow 
width portions 412a and 412b of the strip line resonators 


-la anc 4 - - When the lire w ctt-s c' tne ba'-c-s-acec 
eiectroaes are smaller than -re widfns of tne na "ca 
width oortions the value of O-factc' win oe sac-mcec 
anc wner the former an; larger than the latter the s ze 
5 of the resonator will oe sacrificed 

The second point is that the resin earner 43 -as an 
Integra; structure of a resin 433 with a metal terminal 
431 for input/output electrode use and a metai terminal 
432a for ground electrode use This means that an ,m- 
10 P rovem ent m terminal strength to be used as a surface 
mounted device (SMD) can be realized in addition, for 
the puroose of shielding the filter a shield plate 434 
which is connected to the metal terminal 432b for ground 
electrode use is insenedly provided into the bottom sur- 
15 ,ace of the resin carrier 43. The metai terminal 432b for 
ground electrode use is connected to the ground elec¬ 
trode 41c of the first dielectric substrate 40a to shield 
the upper portion of the filter. In order to reduce the filter 
loss to minimize the degradation of filter characteristic, 
20 it is effective to provide a concave groove 435 on the 
upper surface of the resin carrier 43 so as to form an air 
layer between the shield plate 434 and the bonded sub¬ 
strates body of the first and second dielectric substrates 
40a and 40b 

The third point is that the strip line resonators 41a 
and 41b to be formed m a groove form on the first die¬ 
lectric substrate 40a are made in such a manner that 
the grooves to form the resonators are pressure-molded 
and fired in the process of producing the first dielectric 
10 substrate, a thick film electrode material is applied on 
the entire surface of the substrate, and thereafter, the 
electrode material applied in the area where the grooves 
are not formed are removed by a polishing method 
thereby forming the electrodes of the strip line resona- 
5 tors This method is superior in mass-production to the 
thick film printing method. In this method, the substrate 
may be entirely immersed into a solution of a thick film 
electrode materal to adhere an electrode materal onto 
the entire surface of the substrate and then fired, or an 
’ electrode material may be plated on the entire surface 
of the substrate by an electroless plating method, so that 
strong adhesion of the electrode material onto the ce¬ 
ramic substrate can be obtained As a result, the adhe¬ 
sion ol the electrodes and the substrate can be out¬ 
standingly improved especially in such an area that the 
strip line resonators at the edge of the substrate are con¬ 
nected to the respective band-shaped electrodes Con¬ 
sequently, the electrode resistance to a high-frequency 
current can be reduced and the loss of resonators can 
be decreased. In addition, with the groove-type strip line 
resonator, the high-trequency current can be concen¬ 
trated in the area where the bottom surface and side 
surface of the groove are to be m contact to each other 
On the other hand, with a general planar type strip line 
resonator, the high frequency current will be concentrat¬ 
ed in a rugged area peripherally of the strip line, thus a 
greater pan of the loss of the resonator being generated 
at such area. On the other hand, with the groove-type 
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sir.c .i-e 'escrstcr '. n e eiecfooe r re area wne-e re 
ccncm surface anc re s.ae surface tne^ec- are contact- 
ea eacn ctrer aces n ot -ave such a -agcea a r ea ra* 

■ he s.ae area has Accordingly the electrode resistance 
to high-freauency current r the contacting area be- s 
comes smaller tnan in the side area As a r esuit tne 
groove-type strip line resonator can ce made small in 
resonator loss as compared witn the plane-type strip line 
resonator 

As explained above the dielectric filter according to to 
this arrangement maxes it possible to realize a compact 
size without degrading the fitter characteristic oy using 
a strip line resonator Having a foloed-type structure In 
addition, by using a earner made of a resin, the terminal 
electrode strength and shielding property of the filter can 1 5 

be outstandingly improved Further in addition, by using 
a groove-type strip line resonator the loss of the filter 
can be decreased and the productivity can be outstand¬ 
ingly improved 

Also, similar to the first arrangement, it is needless 20 
to say that the mter-resonator coupling can be controlled 
by providing a controlling slit 41 d or 41 e on the ground¬ 
ing electrode 41 c on the back surface thereof. In addi¬ 
tion, in combination with the frequency controlling meth¬ 
od by using the notched slits 414a and 414b of the strip 2 s 
line resonators having a folded structure, the filter char¬ 
acteristic can be controlled only on the back surface ot 
the resonator This fact is very important for the dielectric 
filter of this embodiment in which the component parts 
other than the ground electrode on the back surface are 30 
substantially covered with the resin earner. 

A dielectric filter according to the present Invention 
will be described below while referring to the drawings 

Fig. 6 is a perspective view of a dielectnc filter of 
this embodiment, in which 60a and 60b are thick dielec- 35 
trie layers A dielectric sheet 60c has strip line resonator 
electrodes 61 a and 61 b formed thereon, and a dielectnc 
sheet 60d has a second electrode 62a, a third electrode 
62b and fourth electrodes 62c and 62d of parallel plane 
capacitors formed thereon. The strip line resonator elec- *0 
trodes 61a and 61 b have the strip lines whose short- 
circuited ends are narrowed in width ol the strip line, that 
is, narrowed from a wide width portion to a narrow width 
portion, resulting in realizing down-sizing In addition, a 
shield electrode 63a is formed on a dielectric sheet 60e, *s 
and a shield electrode 63d is formed on a dielectric 
sheet 60f These dielectric sheets, dielectric layers and 
an electrode protective dielectric sheet 60g are laminat¬ 
ed to obtain a lamination body. 

With the dielectnc filter structured as explained so 
above, the operation will be explained below 

First, the stripline resonator electrodes 61 aand 61b 
and the second electrode 62a, third electrode 62b and 
fourth electrodes 62c and 62d which are confronted to 
the electrodes 61a and 61b respectively form parallel ss 
plane capacitors therebetween The second electrode 
62a of the parallel plane capacitors serves to act as an 
interresonator coupling capacitor. The third electrode 


52t serves tc act as a oaraliel caoacitor ’or 0 we ri nc ’ne 
resonance t-ecuency 0 ! the strip ime resonators 
c^rf' electrodes 62c and 62o serve tc act as input, out■ 
but coupling capacitors Tne fourth electrodes 62c anc 
62c are connected -espectively to the side eiectroces 
64a ana 64b to be usea as input-output terminals The 
lower smeic electrode 63a and tne upper shield elec¬ 
trode 63b are connected to side electrodes S5a. 65b 
and 65c respectively to be used as ground terminals 
The dielectric filter ot this embodiment is different 
from that of the first arrangement in that lamination is 
made so that the first electrodes of the parallel plane 
capacitor are used in common with the electrodes of the 
strip line resonators The lamination structure according 
to the present invention makes it possible to be simple 
m structure and small in size as well as to realize a 
shield In addition, according to the present invention, 
all the electrodes of the strip line resonators are formed 
on the dielectric sheet 60c and all the capacitor elec¬ 
trodes are formed on the dielectnc sheet 60d by a print¬ 
ing method, so that the electrode printing may be ap¬ 
plied only lor two dielectric sheets and two shield elec¬ 
trodes This means that the number of printing process¬ 
es can be made small and yet, the variation ot filter char¬ 
acteristic can be reduced 


Claim* 

1 . A dielectric filter comprising, 

a first dielectric sheet (60c) having formed ther¬ 
eon a plurality of end short-circuited stnp line 
resonators respectively composed of a plurality 
of strip lines (61 a,61b) each of which has a 
length of about quarter-wavelength and which 
are formed in parallel; and 
a second dielectrc sheet (60d) having formed 
thereon a capacitor electrode (62a). 
first and second dielectrc sheets being laminat¬ 
ed such that said capacitor electrode partially 
confronts at least one of said strip lines of said 
strip line resonators through said first or second 

dielectric sheet to constitute a parallel plane ca¬ 
pacitor, wherein 

said plurality of strip lines (61 a,61 b) are formed 
closely to each other so that each adjacent two 
of said strip line resonators are directly magnet¬ 
ically coupled to each other, and wherein said 
first and second dielectrc sheets being laminat¬ 
ed such that said capacitor electrode (62a) par¬ 
tially confronts all of the electrodes ol said strip 
line resonators (61 a.61b) to constitute a plural¬ 
ity ot parallel plane capacitors such that said 
strip line resonators are electrcally coupled to 
each other through said parallel plane capaci¬ 
tors whereby an inter-resonator coupling is per¬ 
formed in combination with said magnetic cou- 
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o, -g 3-d eiec:nc ;cuc -g 

craracte'.zec cy *urtn©r cc^tic' S'^3 '~ l 3^0 

foun- dielectric sneets (6Ce SOf, eac- navmg 
formed thereon a srielc electrode 63a 63b, sa,d 
third and fourth dielectric sheet oemg oiscosed so 
as to sandwicn thereDetween said first and second 
dielectric sneets (60c 60d) tc snieio said strip lire 
resonators ano said oarallel plane capacitor with 
said smeld electrodes 

2. A dielectric filter according to claim 1 further com¬ 
prising a second capacitor electrode (62b) formed 
on said second dielectric sneet so as to paniaiiy 
confront said strip lines of said strip une resonators '- 
to thereby constitute second parallel plane capaci¬ 
tors. said second capacitor electrode being adapted 

to be connected to a ground 

3. A dielectric filter according to any preceding claim, 20 
further comprising a third capacitor electrode (62c) 
formed on said second dielectric sheet so as to par¬ 
tially confront one of said strip lines of said strip line 
resonators to thereby constitute a third parallel 
plane capacitor, and a fourth capacitor electrode 2 s 
(62d) formed on said second dielectric sheet so as 

to partially confront another of said strip lines of said 
strip line resonators to thereby constitute a fourth 
parallel plane capacitor, said third and fourth capac¬ 
itor electrodes being adapted to be connected to in- jo 
put and output lines, respectively 

4. A dielectric filter according to any preceding claim, 
further comprising an additional dielectric sheet 
(60g) provided on an outermost one of the shield 3 S 
electrodes to protect the outermost shield elec¬ 
trode 

5. A dielectric filter according to any preceding claim, 
wherein said first through fourth dielectric sheets *0 
are laminated in the order of said third, first, second 
and fourth dielectric sheets with a first thick dielec¬ 
tric plate (60a) disposed between said third and first 
dielectric sheets and with a second thick dielectric 
plate (60b) disposed between said second and *s 
fourth dielectric sheets so that each of a distance 
between said shield electrode on said third dielec¬ 
tric sheet and said strip lines of said strip line reso¬ 
nators and a distance between said shield electrode 

on said fourth dielectric sheet and said capacitor so 
electrode is larger than a distance between said 
strip lines of said strip line resonators and said ca¬ 
pacitor electrode 

6. A dielectric filter according to any preceding claim ss 
further comprising at least two ground electrodes 
(65a, 65b,65c) respectively formed on different side 
surfaces of each of said first through fourth dielec¬ 


tric s-eets a-d corrected tc sa : sr e o e e:—c- 

7. A d eiecf c ice' accoroi-g tc any crecec -g c a m 
u-tne r ccmcrsmg a: 'east two grcu.-d e ecroces 
,65a 65o 65c 1 respectively termed or occosie 
side surfaces of each cf sa d Vst tf-roug- (curt- c - 
eiectric sneets and connected tc said sn eid e ec- 
troae. a pattern of said ground electrodes on one of 
said opposite side surfaces being different hem a 
pattern of said ground electrodes or the oner of 
said opposite side surfaces 

8. A dielectric filter according to any preceding e.airr 
wherein short-circuited ends of all of said strip line 
resonators extends to a same side surface of saic 
first dielectric sheet and connected to a ground 
electrode (65a 65b) formed on said side surface 

9. A dielectnc filter according to claim 9 wherein an¬ 
other ground electrode (65c) is formed on a side 
surface of said first dielectric sheet closer to open- 
circuited ends of said strip line resonators 

10. A dielectric filter according to any preceding claim, 
further comprising an input terminal electrode (64a) 
and an output terminal electrode (64b) which are 
formed on one side surface of said first dielectric 
sheet, and a ground electrode (65c) formed be¬ 
tween said input and output terminal electrodes on 
said side surface 

11. A dielectric filter according to any preceding claim, 
wherein said shield electrode on each of said third 
and fourth dielectric sheets is formed tc leave a 
margin along the periphery of the corresponding di¬ 
electric sheet 

12. A dielectric filter according to any preceding ciaim, 
wherein said shield electrodes formed on said third 
and fourth dielectric sheets are the same in shape 

13. A dielectric filter according to any preceding claim 
wherein a line width of a short-circuited end of a strip 
line of each of said strip line resonators is narrower 
than a line width ol an open-circuited end of said 
strip line. 


Paten tanspruche 

1. Ein dielektrisches Filter, umfassend 

eme erste, dielektrische Lamelle (60c) auf der 
eme Mehrzahl von am Ence kurzgeschiosse- 
nen Streifenleitungsresonatoren ,eweiis aus ei- 
ner Mehrzahl von Strerfenleitungen (61a, 61 b) 
gebildet 1 st. von denen jede eine Lange von un- 
gefahr emer Viertelwellenlange hat und die par- 
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a' e geo, ae: s-a unc 

eine zweite dieiektr-scre .arnelie • 60d au 
der ene Konoersatcreieidrode :62a, geoilae: 
ist ; 

die erste und aie zweite dielektrische Lamelle 
smd sc geschichtet. daB die genannte Konoen- 
satorelektrode teilweise wenigstens einer der 
genannien Strerfenleitungen der genannten io 
Strerfenleitungsresonatoren durch die genann¬ 
te erste Oder zwerte, dielektrische Lamelle hin- 
durch gegenuberstehen, um emen paralielen. 
ebenen Konoensator zu bilden, worm 

15 

die genannte Mehrzahl von Streifenleitungen 
( 6 ia, 61b) nahe beieinander gebildet ist, so 
daB leweils zwei benachbarte aer genannten 
Strerfenleitungsresonatoren unmittelbar ma- 
gnetisch miteinander gekoppelt smd, und worm 20 
die genannte erste und zweite, dielektrische 
Lamelle so geschichtet smd, daB die genannte 
Kondensatorelektrode (62a) teilweise atlen 
Elektroden der genannten Strelfenleitungsre- 
sonatoren (61 a, 61 b) gegenubersteht, um eine 25 
Mehrzahl von paralielen, ebenen Kondensato- 
ren zu bilden, so dafl die genannten Strerfen- 
leitungsresonatoren elektrisch miteinander 
durch die genannten paralielen, ebenen Kon- 
densatoren gekoppett sind, wodurch eine Zwi- 30 
schenresonatorkopplung in Komblnation mit 
der genannten magnetischen Kopplung und 
der elektrischen Kopplung ausgefuhrt wird; 

dadurch gekennzeichnet, daB es des weiteren ei- 35 
ne dritte und eine vierte, dielektrische Lamelle (60e, 

60f) umfaBt, auf denen jeweils eine Abschirmelek- 
trode (63a, 63b) gebildet ist, wobei die genannte 
dritte und vierte, dielektnsche Lamelle so angeord- 
net sind, daB dazwlschen die genannte erste und *o 
die genannte zweite, dielektrische Lamelle (60c, 

60d) eingefugt sind, um die genannten Strerfenlei¬ 
tungsresonatoren und den genannten paralielen, 
ebenen Kondensator mit den genannten Abschirm- 
elektroden abzuschirmen. 45 

2 . Ein dielektrisches Fitter gemaB Anspruch 1 , das I 
des weiteren eine zweite Kondensatorelektrode 

(62b) umfaBt, die auf der genannten zweiten, di- 
elektrischen Lamelle so gebildet ist, daB sie teiiwei- so 
se den genannten Strerfenleitungen der genannten 
Strerfenleitungsresonatoren gegenubersteht, und 
dadurch zweite, parallele, ebene Kondensatoren zu 
bilden, wobei die genannte zweite Kondensator- 
elektrode geeignet ist, mit Masse verbunden zu 55 7 
werden. 

3. Em dielektrisches Fitter, gemaB irgendeinem vor- 


-e r gene"Oen A-soruc- oas aes *e,'e'e- e -e 0' ' 
:e •\once-satcreie<troae 62c umfaBt 0 -= - •-=- 
genannte- zweiten aie ektrscnen _a~ie.e sc ze- 
onoet is: oaB sie tenweise einer aer genac-ter 
Streifemeitungen aer genannten Streifemerfungs- 
resonatoren gegenube' stent jrr cadurch eine- 
written paralielen, ebenen Konoensator zu onoen 
und eine vierte Konoensatoreiekt'ode i62di aieaul 
der genannten zweiten dielektriscnen .amelie so 
gebildet ist, daB sie teilweise einer anderen aer ge¬ 
nannten Strerfenleitungen der genannten Streifer- 
leitungsresonatoren gegentiber stem um daaurcn 
einen vierten, paralielen, ebenen Konoensator zu 
bilden, wobei die tlektroden oes genannten dritten 
und vierten Kondensators mit einer Eingangs- bzw 
Ausgangsleitung verbunden werden konnen 

4. tin dielektrisches Filter, gemaB irgenaeinem vor- 
hergehenden Anspruch, das des weiteren eine zu- 
satzlicre dielektrische Lamelle (60g) umfaBt, die 
auf einer auBersten der Abschirmelektroden vorge- 
sehen ist, um die auBerste Abschirmelektrode zu 
schutzen 

5. Em dielektrisches Filter. gemaB irgendeinem vor- 
hergehenden Anspruch, worm die genannte erste 
bis vierte, dielektrische Lamelle in der Reihenfolge 
der genannten dritten, ersten, zweiten und vierten, 
dielektrischen Lamelle aufeinander geschichtet 
sind, wobei einer erste. dicke, dielektrische Platte 
(60a) zwischen der genannten dritten und ersten, 
dielektrischen Lamelle angeordnet ist, und wobei 
eine zweite, dicke, dielektnsche Platte (60b) zwi¬ 
schen der genannten zweiten und vierten, dielektri- 
schen Lamelle so angeordnet ist. daB jeweils der 
Abstand zwischen der genannten Abschirmelektro- 
de auf der genannten dntten, dielektrischen Lamel¬ 
le und den genannten Strerfen leitungen der ge¬ 
nannten Strerfenleitungsresonatoren und der Ab¬ 
stand zwischen der genannten Abschirmelektrode 
auf der genannten vierten, dielektrischen Lamelle 
und der genannten Kondensatorelektrode groBer 
als ein Abstand zwischen den genannten Strerfen¬ 
leitungen der genannten Strerfenlertungsresonato- 
ren und der genannten Kondensatorelektrode ist. 

Em dielektrisches Filter, gemaB irgendeinem vor- 
hergehenden Anspruch, das des weiteren wenig¬ 
stens zwei Masselektroden (65a. 65b, 65c) umfaBt, 
die leweils auf unterschiedlichen Seitenoberflache 
von jeder der genannten ersten bis vierten. dielek¬ 
trischen Lamelle gebildet smd und mit der genann¬ 
ten Abschirmelektrode verbunden smd. 

Em dielektrisches Filter, gemaB irgendeinem vor- 
hergehenden Anspruch, das des weiteren wenig¬ 
stens zwei Masseelektroden (65a, 65b. 65c) um¬ 
faBt, die jeweils auf gegenuberliegenden Seiten- 
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ooe'fiacner vor .sc©'’ csf s^sts'' cis 

v.ecen c-eieicnscnen uarre^e geci-ce: jnc ~ : ae r 
genannier ADschirmeiekUoae verDuraen s ;rc wo- 
De 1 ein Muster aer genanrien Masseiektrocen au* 
emer der genannten gegenuderstehenaen Serten- s 
oberfiacnen von emem Muster aer genannten Mas- 
seeiektroaen auf aer anderen der genannten ge- 
genuderstenenaen Seitenooerfiachen verschieaen 
ist. 

10 

8 . Ein aielektnsches Filter, gema(3 irgendeinem vor- 
hergehenden Anspruch, worm sich die kurzge- 
schlossenen Enden von alien der genannten Strei- 
tenleitungsresonatoren zu derselben Seitenober- 
flache der genannten ersten, dielektriscnen Lamel- rs 
le erstrecken und mit emer Masseelektrode (65a. 

65b) verbunden smd die auf der genannten Senen- 
oberflacne gebiidet ist 

9. Ein dielektrisches Filter, gema3 Anspruch 8 , worm 20 
erne weitere Masseelektrode (65c) auf emer Seiten- 
oberflache der genannten ersten dielektrischen La- 
melle naher zu den offenen Enden der genannten 
Streifenleitungsresonatoren gebiidet smd 

2S 

10. Ein dielektrisches Filter, gemaft irgendeinem vor- 
hergehenden Anspruch. das des weiteren erne Ein- 
gangsanschluf3elektrode (64a) und erne Ausgangs- 
anschluBelektrode (64b) umfaflt. die auf einer Sei- 
tenoberftache der genannten ersten dielektriscnen 30 
Lamelle gebiidet smd, und erne Masseelektrode 
(65c). die zwischen der genannten Elngangs- und 
AusgangsanschluBelektrode auf der genannten 
Seitenoberflache gebiidet ist 

3S 

11. Ein dielektrisches Filter, gemaB irgendeinem vor- 
hergehenden Anspruch, worm die genannte Ab- 
schirmelektrode auf jeder der genannten dntten 
und vierten, dielektrischen Lamellen gebiidet ist, ei- 
nen Rand entlang dem Umfang der entsprechen- 
den dielektrischen Lamelle zu lassen 

12. Ein dielektrisches Filter gemaB irgendeinem vor- 
hergehenden Anspruch, worm die genannten Ab- 
schirmelektroden, die auf der genannten dritten und *5 
vierten dielektnschen Lamelle gebiidet sind. die 
gleiche Form haben. 

13. Ein dielektrisches Filter, gemaB irgendeinem vor- 
hergehenden Anspruch, wonn die Leitungsweite so 
am kurzgeschlossenen Ende einer Streifenieitung 
von jedem der genannten Streifenleitungsresona¬ 
toren schmaler als die Leitungsweite an einem of¬ 
fenen Ende der genannten Streifenieitung ist 


Revendications 

1 . -litre oe dieiectrique comprenant 

fcne premiere feuilie ae dieiectncue iSOc cos- 

seoant une pluraiite de resonateurs en ugne en 
oandes £ extremrtes en court-circuit r escecti- 
vement composes d’une pluraiite ce ignes e n 
oandes ( 61 a, 61 b) possedant cnacune une lon¬ 
gueur d’environ un quart de longueur a onde et 
formees en parallele et 
une seconde feuille de dieiectrique i60d! pos¬ 
sedant une electrode de condensateur ;62a) 
formee dessus; 

les premiere et seconde feuilles de dieiectrique 
etant ddposees en couches de telle fagon que 
ladite electrode de condensateur soit partielle- 
ment en face d‘au moms une desdites lignes en 
bande desdits rbsonateurs en ligne en bandes, 
via ladite premiere ou seconde feuille de die¬ 
iectrique, pour constituer un condensateur plan 
en parallele; 

filtre dans lequel ladite plurality de lignes en 
bandes (61a, 61b) sont formbes proches Tune 
de I autre de telle (agon que chaque paire ad- 
jacente desdits resonateurs en ligne en bandes 
so lent directement couplbes, de fagon magne- 
tique, rune £ I'autre et dans lequel lesdites pre¬ 
miere et seconde feuilles de dieiectrique sont 
deposbes en couches de telle fagon que ladite 
electrode de condensateur (62a) sont partielle- 
ment en face de toutes les electrodes desdits 
rbsonateurs en ligne en bandes (61 a, 61b) pour 
constituer une plurality decondensateurs plans 
en parallele de telle fagon que lesdits resona¬ 
teurs en ligne en bandes soient couples. de fa¬ 
gon eiectrique, I'un a I'autre via lesdits conden- 
sateurs plans en paralieies. un couplage entre 
resonateur Slant eftectud en combmaison avec 
ledit couplage magnetique et ledit couplage 
eiectrique; 

filtre caract 6 ris 6 en ce qu'il comprend, de plus, 
des troisibme et quatri 6 me feuilles de diSlectri- 
que (60e, 60f) possedant chacune une electro¬ 
de de blindage (63a 63b) lesdites troisieme et 
quatri^me feuilles de dieiectrique etant dispo¬ 
ses de fagon & prendre en sandwich lesdites 
premiere et seconde feuilles de dieiectrique 
(60c 60d) afm d'isoler lesdits rbsonateurs en 
ligne en bandes et ledit condensateur plan en 
parallele desdites electrodes de blindage 

2. Filtre de dieiectrique selon la revendication 1 , com¬ 
prenant. de plus, une seconde electrode de con¬ 
densateur (62b) formde sur ladite seconde feuille 
de dieiectrique de fagon a faire face, de fagon par- 
tielle, auxdites lignes en bandes desdits rbsona- 
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:ei.rs e" ig-e en Dances peer constituer a-ns: aes 
seconcs ronae-sa-.e^rs pians en carafe-e acne 
seconce eiectroae de ccndensa;eu r etam crevue 
pour eire raccorcee a une masse 

s 

3. Fltre oe ciblectnque selcn I'une queiconque aes re- 
venaicanons precedentes. comprenant ae plus 
une troisieme eiectroae ae condensateur i62c) for- 
mee sur ladite seconde feuille de dielectrique de fa- 
fon a eire partiellement en face d'une desdites li- to 
gnes en oanaes desdits resonateurs en ligne en 
bands pour constituer amsi un troisieme condensa- 
teur plan en parallele. et une quatneme electrode 
de condensateur (62d) formee sur ladle seconde 
feuille de aieiectrique de fagon £ Stre partiellement is 
en face d une autre desdites lignes en bande des¬ 
dits resonateurs en ligne en bande pour constituer 
amsi un quatrieme condensateur plan en parallele 
lesdites troisieme et quatrieme electrodes de con¬ 
densateur 6 tant pr 6 vues pour Stre raccordees £ des 20 
lignes respectives d'entree et de sortie 

4. Fltre de dielectrique selon I'une queiconque des re- 
vendications pr 6 c 6 dentes, comprenant, de plus, 
une feuille addrtionnelle de dielectrique (60g) pr 6 - 2 S 
vue sur une electrode la plus externe des electro¬ 
des de blindage pourproteger I'eiectrode de blinda¬ 
ge la plus externe 

5. Filtre de dielectrique selon I'une queiconque des re- do 
vendications precedentes, dans lequel lesdites pre¬ 
miere £ quatneme feuilles de dielectrique sont de- 
posees dans I'ordre selon lesdites troisieme, pre¬ 
miere. seconde et quatrieme feuilles de dielectrique 
avec interposition d'une premiere plaque epaisse as 
de dielectnque (60a) entre lesdites troisieme et pre¬ 
miere feuilles de dielectrique et avec interposition 

d une seconde plaque 6 paisse de dielectrique (60b) 
entre lesdites seconde et quatrieme feuilles de die¬ 
lectrique de telle fagon quo chaque distance entre *o 
ladite electrode blindage sur ladite troisieme cou- 
che de dielectrique et lesdites lignes en bande des¬ 
dits resonateurs en ligne en bande et une distance 
entre ladite electrode de blindage sur ladite quatrie¬ 
me feuille de dielectrique et ladite electrode de con- <s 
densateur soit plus grande qu'une distance sepa- 
rant lesdites lignes en bandes desdits resonateurs 
en lignes en bandes et ladite electrode de conden¬ 
sateur 


7. -!.t r e ae aieiectnaue seior une aueicc-a_ e aes-e- 
■re-aicaticrs p-ececentes comprerart ce dius a. 

mens de-x electrodes ce masse 'S5a 55c 55c 
■escectivement lormees sur des surfaces latexes 
eppesees oe cnacune desdites premiere a quatne¬ 
me feuille ae dielectrique e: raccordees a lacite 
Electrode ae blindage une configuration desdites 
electrodes ae masse sur U ne aesa.tes surfaces ,a- 
teraies opposees etant differente ae celle desdites 
electrodes de masse sur lautre desdites surfaces 
laterales opposees. 

8 . Flitre de dielectrique selon I'une queiconque des re- 
vendications precedentes, dans lequel les extremi- 
tes en court-circuit de tous lesdits resonateurs en 
ligne en bande s'etendent sur une meme surface 
laterals de ladite premiere feuille de dielectrique et 
sont raccordees £ une electrode de masse (65a 
65b) formee sur ladite surface laterale 

9. Filtre de dielectrique selon la revendication 6 dans 
lequel une autre electrode de masse (65c) est for¬ 
mee sur une surface laterals de ladite premiere 
couche de dielectrique plus proche des extrSmites 
en court-circuit desdits resonateurs en ligne en ban¬ 
des. 

10. Filtre de dielectrique selon I'une queiconque des re- 
vendications precedentes, comprenant. de plus, 
une electrode de borne d'entr 6 e (64a) et une elec¬ 
trode de borne de sortie (64b) qui sont formees sur 
une surface laterals de ladite premiere feuille de 
dielectrique, et une electrode de masse (65c) for¬ 
mee entre lesdites electrodes de borne d'entree et 
de sortie sur ladite surface laterals 

11. Filtre de dielectrique selon I'une queiconque des re- 
vendications precedentes, dans lequel ladite elec¬ 
trode de blindage sur chacune desdites troisieme 
et quatrieme feuilles de diblectrique est formee pour 
laisser une marge le long de la peripherie de la 
feuille de dielectrique correspondante 

12. Filtre de dielectrique selon I'une queiconque des re- 
vendications precedentes, dans lequel lesdites 
electrodes de blindage formees sur lesdites troisie¬ 
me et quatrieme feuilles de dielectrique ont la m 6 - 
me forme 


6 . Filtre de dielectrique selon I'une queiconque des re- 
vendications precedentes. comprenant, de plus, au 
moms deux electrodes de masse (65a. 65b. 65c) 
respectivement form 6 es sur des surfaces laterales 
diffbrentes de chacune desdites premiere £ quatrie- ss 
me feuilles de dielectrique et raccordees £ ladite 
electrode de blindage. 


13. Filtre de dielectrique selon I'une queiconque des re- 
vendications precedentes, dans lequel une largeur 
de ligne d'une extremite en court-circuit d'une ligne 
en bandes de chacun desdits resonateurs en ligne 
en bandes est plus etroite qu'une largeur de ligne 
d'une extr 6 mit 6 en circuit ouvert de ladite ligne en 
bande 
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